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© Pigments having an effect of preventing ultraviolet rays and infrared rays. 



© A pigment comprising leaf-like substrate par- 
ticles having a particle size of 0.5 to 100 urn where- 
by the surface of said particles is covered with a 
metal oxide comprising titanium oxide and zirconium 
oxide in a molar ratio of10:1to10:15 within a 
range of from 20 wt% to 60 wt% based on the total 
weight of the pigment possesses good adhesion and 
spreadability and has an effect of preventing ul- 
traviolet rays and infrared rays. 
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PIGMENTS HAVING AN EFFECT OF PREVENTING ULTRAVIOLET RAYS AND INFRARED RAYS 



Detailed Description of the Invention 



(Field of Industrial Application) 

The present invention relates to novel pigments 
which possess good adhesion and spreadability 
and have an effect of preventing ultraviolet rays 
and infrared rays that cause erythematous re- 
sponse or pigmentation.. 



(Prior Art) 

it has been pointed out that, when the skin is 
exposed to ultraviolet rays or infrared rays in the 
sunlight skin temperature increases due to infrared 
rays, whereby the photochemical reaction of ul- 
traviolet rays is accelerated so that so-called sun- 
burn tends to be caused. Furthermore, near in- 
frared rays at 760 nm to 1,500 nm could be a 
factor to cause low temperature burn or skin aging 
change accompanied by evaporation of epidermal 
moisture, so-called photoaging, etc. As cosmetics 
for protecting light, there have been recently pro- 
vided cosmetic compositions in which UV absor- 
bents of organic compound type such as quinine 
sulfate or p-aminobenzoic acid are incorporated or 
to which an effect of shielding ultraviolet rays at 
300 to 400 nm is added by utilizing a light scatter- 
ing effect of inorganic powders, for example, zinc 
oxide or titanium oxide. 

In addition, as powders for scattering ultra- 
violet rays and infrared rays at the same time, 
nylon particles having bound zirconium oxide 
thereto or aluminum powders treated with titanium 
oxide have been developed. However, these prior 
art cosmetics do not have good adhesion or 
spreadability to the skin and are also unsatisfactory 
in other desired properties such as smoothness, 
soft touch, transparency, color hue, etc. and in the 
effect of preventing ultraviolet rays and infrared 
rays. 

Furthermore, organic compounds that prevent 
ultraviolet rays and infrared rays at the same time 
are unknown, have irritation to the skin and are 
insufficient in stability to light. In particular, a suffi- 
cient effect of reflecting near infrared rays at 760 
nm to 1,500 nm is not recognized in the organic 
compounds. 

West German Patent No. DE 32210451 A dis- 
closes a titanium oxide-covered mica type pear- 
lescent pigment; in preparing the pigment, a trace 
amount of zirconium oxide Is deposited together 
with titanium oxide for purposes of improving its 



luminance and adhesion of titanium oxide. How- 
ever, the pigment has no sufficient infrared ray 
reflection property. Furthermore, the luminance is 
so strong that is unsuited as powder foundation, 
5 etc. for use. 

In addition, the infrared ray reflection property 
of pearlescent pigment having a red interference 
color which is obtained by covering mica with 50 to 
60 wt% of titanium oxide is reported to Poelman et 
to al. [M.C. Poelman, et al., Preprints of the XlVth 
I.F.S. Congress Barcelona, vol. II, 749 (1986)]. 

However, in this pigment the luminance is also 
strong so that it is undesired for use of powder 
foundation. 

15 

(Disclosure of the Invention) 

As a result of extensive investigations to find 

20 pigments having good adhesion and spreadability 
to the skin, having smoothness, soft touch, trans- 
parency and gloss and hue to a suitable extent and 
having an effect of preventing ultraviolet rays and 
infrared rays, the present inventors have succeed- 

25 ed in providing novel pigments which are obtained 
by covering a leaf-like substrate with a metal oxide 
mixture of titanium oxide and zirconium oxide in a 
suitable ratio. 

That is, the present invention provides novel 

30 pigments comprising leaf-like substrate particles 
such as mica, talc, sericite, kaolin, etc. character- 
ized by covering the surface of the particles with a 
metal oxide comprising titanium oxide and zirco- 
nium oxide in a molar ratio of 10 : 1 to 10 : 15 

35 within a range of from 20 wt% to 60 wt% based on 
the total weight of the pigment. The present inven- 
tion also relates to novel pigments obtained by 
previously covering the surface of leaf-like sub- 
strate particles with barium sulfate and further cov- 

40 ering with the aforesaid metal oxide composed of 
titanium oxide and zirconium oxide, and a process 
for preparation thereof. 

The novel pigments in accordance with the 
present invention can be prepared as described 

45 below. 

(1) Firstly, the aforesaid leaf-like substrate par- 
ticles are suspended in water. 

(2) Next, (a) an aqueous solution of a titanium 
compound and a zirconium compound and (b) 

50 an aqueous solution containing an alkaline hy- 
droxide or an alkaline carbonate are added to 
the suspension, simultaneously or sequentially 
in the order of (a) and (b), with heating while 
stirring, thereby to deposit the hydrated titanium 
oxide and hydrated zirconium oxide onto the 
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surface of the leaf-like substrate particles. 

(3) The resulting solid product is separated, 

dried and if necessary, sintered. 
The thus obtained leaf-like substrate particles 
on which titanium oxide and zirconium oxide have 
been deposited are extremely excellent in reflec- 
tion properties of ultraviolet rays and infrared rays. 

For purposes of improving spreadability and 
adhesion to the skin and gloss (luster, brightness) 
of powders, the present invention also provides 
novel pigments comprising leaf-like substrate par- 
ticles obtained by previously covering the surface 
of the particles with barium sulfate and further 
covering the surface of the particles with the afore- 
said metal oxide composed of titanium oxide and 
zirconium oxide. In this case, the pigment can be 
prepared as described below. 

(1) The leaf-like substrate particles are suspend- 
ed in water. 

(2) Next, (c) an aqueous solution containing bari- 
um ions (a) an aqueous solution containing 
titanium sulfate and a zirconium compound in 
water to the suspension, simultaneously or se- 
quentially in the order of (c) and (a), with heating 
while stirring, thereby to previously deposit bari- 
um sulfate onto the surface of the leaf-like sub- 
strate particles and, further adding (b) an aque- 
ous solution containing an alkaline hydroxide or 
an alkaline carbonate to the mixture, with heat- 
ing while stirring, thereby to deposit barium sul- 
fate, hydrated titanium oxide and hydrated zirco- 
nium oxide onto the surface of the leaf-like sub- 
strate particles. 

(3) The resulting solid product is separated, 
dried and if necessary, sintered. 

The thus obtained leaf-like substrate particles 
onto the surface of which barium sulfate, hydrated 
titanium oxide and hydrated zirconium oxide have 
been deposited have good adhesion and 
spreadability to the skin, have smoothness, soft 
touch, transparency and gloss and hue to a suit- 
able extent and are excellent in the effect of pre- 
venting ultraviolet rays and infrared rays. 

Examples of the titanium compound used in 
the aqueous solution (a) described above include 
titanium tetrachloride, titanium trichloride, titanyl ox- 
ysulfate, etc. Examples of the zirconium compound 
include zirconium chloride oxide octahydrate, zirco- 
nium sulfate, etc. Examples of the alkaline oxide in 
the aqueous solution (b) described above include 
sodium hydroxide, potassium hydroxide, and am- 
monium hydroxide. In this case, compounds that 
form ammonium hydroxide, for example, urea and 
the like may also be used. 

Examples of the alkaline carbonate described 
above include carbonates of alkali metals such as 
sodium carbonate, sodium hydrogencarbonate, po- 
tassium hydrogencarbonate, ammonium carbonate, 



ammonium hydrogencarbonate, etc. 

Examples of the aqueous solution containing 
barium ions in the aqueous solution (c) described 
above include aqueous solutions of barium chlo- 
5 ride, barium hydroxide, barium nitrate, barium sul- 
fide, etc. 

Of these barium compounds, barium nitrate is 
a preferred compound in view of its accessibility, 
price, purity, etc. 

w The particle diameter of the leaf-like substrate 

particles used in the present invention is 0.5 to 100 
am, preferably 2 to 50 urn. As the leaf-like sub- 
strate, clay minerals such as mica, talc, sericite, 
kaoiin, etc. are used. 

is One embodiment of the process for preparing 

the novel pigments of the present invention de- 
scribed above is described below. 

In 100 parts of water is suspended 5 parts of 
leaf-like substrate particles. While stirring at 0 to 

20 100° C, preferably 20 to 95* C, an aqueous solution 
containing 5 to 35 wt% of the titanium compound is 
added to an aqueous solution containing 5 to 35 
wt% of the zirconium compound which contains 0.1 
to 1.5 molar equivalents based on the titanium 

25 compound. The resulting solution (the aqueous so- 
lution (a) described above) is added to 5 to 35 wt% 
of a basic aqueous solution (the aqueous solution 
(b) described above) with stirring, while controlling 
the pH during the reaction to 1.5 to 2.5. The pH 

30 after the reaction is adjusted to the pH that the 
metal hydroxide is completely deposited. 

After the reaction, the solid product is sepa- 
rated by filtration and washed with water. Then, the 
product is dried at 105 to 110° C for about 12 

35 hours. In the case of converting the metal hydrox- 
ide to the oxide, the resulting solid product is 
sintered at a suitable temperature. 

Next, for purposes of improving spreadability 
and adhesion to the skin and gloss (luster, bright- 

40 ness) of powders, the surface of the leaf-like sub- 
strate particles is previously covered with barium 
sulfate and the metal oxide composed of titanium 
oxide and zirconium oxide is coated onto the par- 
ticle surface. One embodiment of this process is 

45 described below. 

After 5 parts of the leaf-like substrate particles 
are suspended in 100 parts of water, an aqueous 
solution containing 5 to 25 wt% of a barium salt, 
1.01 to 2.00 molar equivalents of titanyl sulfate to 

so the barium salt and 0.1 to 1.5 molar equivalents of 
the zirconium compound to the titanyl sulfate is 
dropwise added to the suspension at 0 to 100° C, 
preferably 20 to 95° C f while stirring. After comple- 
tion of the dropwise addition, 5 to 35 wt% of a 

55 basic aqueous solution (the aqueous solution (b) 
described above) is dropwise added to the mixture 
and a pH in the aqueous solution is adjusted to 3.0 
to 10.0. 
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After the reaction, the solid product is sepa- 
rated by filtration and washed with water. Then, the 
product is dried at 105 to 110° C for about 12 
hours. In the case of converting the metal hydrox- 
ide to the oxide, the resulting solid product is 
sintered at a suitable temperature. 

Hereafter the present invention is described in 
detail by referring to the examples but is not 
deemed to be limited to these examples. 



Example 1 

After 50 g of talc particles having a particle 
diameter of 1 to 30 microns was suspended in 
1,000 ml of water, 50 ml of ethanol was added to 
the suspension to improve dispersibility of the talc 
particles in water. While stirring with heating at 
70° C, a solution obtained by adding 55 ml of an 
aqueous solution containing 15 wt% of zirconium 
chloride oxide octahydrate to 300 ml of an aqueous 
solution containing 15 wt% of titanium tetrachloride 
was dropwise added to the mixture at a rate of 3 
ml/min. 

The pH of the suspension was adjusted to 1 .5 
to 2.5 by adding an aqueous solution containing 15 
wt% of sodium hydroxide thereto. After completion 
of the dropwise addition, the pH of the suspension 
was adjusted to 6.5 using an aqueous solution 
containing 15 wt% of sodium hydroxide. 

The resulting product was separated by filtra- 
tion and washed with water to remove the salt. 
Then, the product was dried at 105 to 110*C for 
13 hours and sintered at 700° C for an hour. 

The thus obtained pigment showed good 
spreadability and adhesion to the skin, excellent 
dispersibility and excellent reflection effect to ul- 
traviolet rays and infrared rays. 



Example 2 

After 50 g of kaolin having a diameter of 20 
microns or less was suspended in 1,000 ml of 
water, a solution obtained by adding 200 ml of an 
aqueous solution containing 15 wt% of zirconium 
chloride oxide octahydrate to 300 ml of an aqueous 
solution containing 1 5 wt% of titanium tetrachloride 
was dropwise added to the suspension at a rate of 
3 ml/min. 

The pH of the suspension was adjusted to 1 .5 
to 2.5 by adding an aqueous solution containing 15 
wt% of sodium hydroxide thereto. After completion 
of the dropwise addition, the pH of the suspension 
was adjusted to 6.5 using an aqueous solution 
containing 15 wt% of sodium hydroxide. 

The resulting product was separated by filtra- 
tion and washed with water to remove the salt. 



Then, the product was dried at 105 to 110* C for 
13 hours and sintered at 700° C for an hour. 

The thus obtained white product reflected ul- 
traviolet rays and infrared rays. 

5 

Example 3 

After 70 g of silk mica particles having a par- 
w tide diameter of 1 to 40 microns was suspended in 
1 liter of water, the mixture was heated to 85° C. 
While stirring, a solution mixture of 200 g of an 
aqueous solution containing 34 wt% of titanyl sul- 
fate and 80 g of an aqueous solution containing 30 
75 wt% of zirconium chloride oxide octahydrate was 
dropwise added to the mixture at a rate of 2 
ml/min. After completion of the dropwise addition, 
the pH of the suspension was adjusted to 7.0 while 
dropwise adding an aqueous solution containing 30 
20 wt% of sodium hydroxide at a rate of 1 .5 ml/min to 
the mixture. 

The resulting product was separated by filtra- 
tion and washed with water to remove the salt. 
Then, the product was dried at about 105 to 1 10 ' C 
25 for 15 hours and sintered at 700* C for 40 minutes. 

The thus obtained white product showed ex- 
cellent reflection effect to ultraviolet rays and in- 
frared rays. 

30 

Example 4 

To an aqueous solution of 100.8 g of barium 
nitrate in 2 liters of water was added 90 mg of 

35 white mica particles having a particle diameter of 1 
to 15 microns to suspend the particles. The sus- 
pension was heated to 80 * C and a solution mixture 
of 530 g of an aqueous solution containing 34 wt% 
of titanyl sulfate and 261.7 g of an aqueous solu- 

40 tion containing 30 wt% of zirconium chloride oxide 
octahydrate was dropwise added to the suspension 
at a rate of 5.4 ml/min. After completion of the 
dropwise addition, the pH of the suspension was 
adjusted to 7.0 while dropwise adding an aqueous 

45 solution containing 30 wt% of sodium hydroxide at 
a rate of 3.0 ml/min to the mixture. The resulting 
product was precipitated, filtered and washed with 
water to remove the salt. Then, the product was 
dried at 105 to 110* C for 15 hours and sintered at 

50 700* C for 40 minutes. The thus obtained product 
showed extremely excellent reflection effect to ul- 
traviolet rays and infrared rays. 



55 Example 5 

The procedure was operated in a manner simi- 
lar to Example 4 except that the amount of barium 
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nitrate, the heating temperature, the amount of the 
aqueous solution containing 34 wt% of titanyl sul- 
fate used and the amount of the aqueous solution 
containing 30 wt% of zirconium chloride oxide oc- 
tahydrate were changed to 84 g, 90 °C, 441.7 g 
and 523 g, respectively, in Example 4. The ob- 
tained product showed excellent reflection effect to 
ultraviolet rays and infrared rays. 



Example 6 

The procedure was operated in a manner simi- 
lar to Example 5 except that the amount of the 
aqueous solution containing 34 wt% of titanyi sul- 
fate used and the amount of the aqueous solution 
containing 30 wt% of zirconium chloride oxide oc- 
tahydrate were changed to 353.4 g and 653.8 g, 
respectively, in Example 5. The obtained white 
product showed extremely excellent reflection ef- 
fect to ultraviolet rays and infrared rays. 



Example 7 

The procedure was operated in a manner simi- 
lar to Example 4 except that silk mica particles 
having a particle diameter of 1 to 40 microns were 
used instead of white mica particles. The white 
powders showing excellent reflection effect to ul- 
traviolet rays and infrared rays were obtained. 

The pigment obtained in each of the examples 
described above was dispersed in a medium of 
polyvinyl chloride type having a solid content of 
20%. The dispersion was coated onto a glass plate 
in a wet state using an applicator having a thick- 
ness of 120 urn. After drying, a membrane was 
obtained. Using the membrane, the ultraviolet re- 
gion (400 to 260 nm) and the near infrared region 
(760 to 900 nm) were measured with a double 
beam spectrophotometer Model 228 (manufactured 
by Hitachi Ltd.). The light transmission at 
wavelengths of 300 nm and 900 nm was less than 
10% and less than 30%, respectively. 
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surface of said leaf-like substrate particles is pre- 
viously covered with barium sulfate. 

(3) A process for preparing a pigment having an 
effect of preventing ultraviolet rays and infrared 
rays which comprises suspending leaf-like sub- 
strate particles having a particle size of 0.5 to 100 
urn in water; adding (a) an aqueous solution of a 
titanium compound and a zirconium compound and 
(b) an aqueous solution of an alkaline hydroxide or 
an alkaline carbonate to the suspension, (a) and (b) 
simultaneously or (a) and then (b). with stirring, 
thereby to deposit titanium hydroxide and zirco- 
nium hydroxide onto the surface of the leaf-like 
substrate particles; separating the resulting solid 
product, drying and sintering. 

(4) A process for preparing a pigment having an 
effect of preventing ultraviolet rays and infrared 
rays which comprises suspending leaf-like sub- 
strate particles having a particle size of 0.5 to 100 
urn in water; adding (c) an aqueous solution con- 
taining barium ions and (d) an aqueous solution of 
a titanium sulfate and a zirconium compound in 
water to the suspension, (c) and (d) simultaneously 
or (c) and then (d), with stirring, thereby to deposit 
barium sulfate onto the surface of the leaf-like 
substrate particles; further adding (b) an aqueous 
solution of an alkaline hydroxide or an alkaline 
carbonate to the mixture to deposit titanium hy- 
droxide and zirconium hydroxide onto the surface 
of the leaf-tike substrate particles; separating the 
resulting solid product, drying and sintering. 
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Claims 



(1) A pigment having an effect of preventing ul- 
traviolet rays and infrared rays comprising leaf-like so 
substrate particles having a particle size of 0.5 to 

100 urn characterized in that the surface of said 
particles is covered with a metal oxide comprising 
titanium oxide and zirconium oxide in a molar ratio 
of 10 : 1 to 10 : 15 within a range of from 20 wt% 55 
to 60 wt% based on the total weight of the pig- 
ment. 

(2) A pigment as claimed in claim 1, wherein the 
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